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REMARKS 

This is in response to the Office Communication mailed on mailed on June 13, 2007. 
The only remaining rejection in the Office Action is the rejection of claims 63-91 under 35 
U.S.C. §102(b) as being unpatentable over Koyama et al., JP 62-188100. It is respectfully 
submitted that this rejection is improper, incorrect, and should be withdrawn. As noted in the 
Preliminary Amendment that was filed concurrently with the present application, claims 63-91 
are respectively exact copies of claims 1-17 and 43-54 of U.S. patent number 5,657,270 of 
Ohuchi et at.. The grounds of rejection of claims 63-91 of the present application are ones that 
would also be equally applicable to claims 1-17 and 43-54 of U.S. patent number 5,657,270. In 
fact, the Koyama was specifically cited by the Examiner during the prosecution U.S. patent 
number 5,657,270 and this rejection was overcome. Consequently, the Office Action is holding 
as unpatentable claims 63-91, which are copied from U.S. patent number 5,657,270 for 
interference purposes, in direct contradiction to what the Patent Office has previously found. 

More specifically, the Koyama reference was explicitly cited by the Examiner in the 
prosecution of U.S. patent number 5,657,270. (More accurately, the application that led to U.S. 
patent number 5,657,270 was a file wrapper continuation and the reference was cited in the 
application of which it was a file wrapper continuation.) The Examiner is referred the file 
history of U.S. patent number 5,657,270 and, specifically, to the entries labeled on the content 
sheet as "Pre Amdt E" (of 4/3/95, entered on 4/20/95) and as "Pre Amdt F" (of 6/20/95, entered 
on 7/5/95). Copies of these documents are attached as Exhibits A and B, respectively. 

Referring to "Pre Amdt E", the Examiner is referred to the discussion that begins in the 
first fiiU paragraph of page 13. Referring to "Pre Amdt F" (filed after an intervening interview), 
the Examiner is referred to the discussion that begins in the first fiiU paragraph of page 14. 
These remarks were found persuasive. (There were no subsequent rejections on prior art before 
claims 1-17 and 43-54 of U.S. patent number 5,657,270 were allowed.) Consequently, a 
rejection of claims 63-91 (which are exact copies of claims 1-17 and 43-54 of U.S. patent 
number 5,657,270) under 35 U.S.C. §102(b) on Koyama is directly contrary to the previous 
findings of the Patent Office and, in effect, would be declaring the claims of an issued patent as 
not allowable. 



EFS Filing 

Attorney Docket No.: SNDK.006USS Application No.: 09/129,675 

-12- 



SDK0006.028US 



On the basis of the arguments given with respect to U.S. patent number 5,657,270, it is 
respectfully submitted that a rejection of claims 63-91 is not well founded. Further, it is again 
noted that this rejection is improper and premature. 

In particular, the Examiner is referred to item 6 of section 1003 of the M.P.E.P. that lists 
matters that are to be submitted to the Technology Center Directors. As stated there, these 
matters include: "6. Actions which hold impatentable claims copied from a patent for 
interference purposes where the grounds relied upon are equally applicable to the patentee". As 
discussed above (and in the last several Responses), this is the case of the prior art rejection 
given in the Office Action; therefore, the rejection must have the approval of the TC Director. 
Since the Office Action in the present application has not provided this special approval, the 
rejection is consequently improper and should therefore be withdrawn. 



Reg. No. 46,030 

Davis Wright Tremaine LLP 
505 Montgomery Street, Suite 800 
San Francisco, CA 94111-6533 
(415) 276-6500 (main) 
(415) 276-6520 (direct) 
(415) 276-6599 (fax) 



Respectfully submitted. 



Michael G. Cleveland 
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EXHIBIT A 

PRELIMINARY AMENDMENT "E" OF APRIL 3, 1995, 
ENTERED APRIL 20, 1995. 



GROUP ART UNIT: 2503 
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IN THE UNITED STATES PATENT & TRADEMARK OFFTCK 

^^M^mRK^^PPUiCRTiaN OF: 

KAZUNORI OHUCHI ET AL. / 

SERIAL NO: 08/376,665 / 

FILED: JANUARY 23, 19^5 

FOR: ELECTRICALLY ERASABLE PROGRAMMABLE READ-ONLY MEMORY 
WITH THRESHOLD VALUE CONTROLLER FOR DATA PROGRAMMING 

' PRELIMINARY AMENDMENT 

HONORABLE COMMISSIONER OF PATENTS & TRADEMARKS 
WASHINGTON, D.C. 20231 

SIR: 

Prior to examination on the merits of the present Rule 62 
File Wrapper Continuation Application, please amend this 
application as follows: 

IN THE CLAIMS 

Please cancel without prejudice pending Claims 48-57 and 
substitute therefore new Claims 58-97 as follows: 



^ I — 58. A non-volatileyfeemiconductor memory device 

comprising: 

a semiconductor / sul^strate ; 
a plurality of \^ jkfnes; 



A 



a plurality of *dfrd lines insulatively intersecting said 



bit lines; 

a memory cell/ arrai^ comprising a plurality of memory 
cells, each including a transistor with a charge storage 
portion; 



mim? 04/20/95 08376665 



15-0030 140 103 



a plurality of data storage d:ircuits fo^^oring data to 
directly control wri^ voltap^appl^ memory cells ; 

a write cirfcuit for 'siAtaneou^ applying said write 

)rding to said data stored in 



voltages to said memory 
said data storage circui- 
a plurality of' data 
-in»di£yiBg:--«-a4-d "data -^l;; 
on said data stored 
written states 
cells which ar< 



iontrol Circuits 
■-fn-sai-d--data~stoTa-ge-tri^r^ 
I data storage circuits and actual " 
/said memory cells, such that only memory 
: correctly written (^T^^rectly written r) 
TJie device according to Claim 58, wherein said data 
stored ii/ said data storage circuit are initially set to 
initi^ data, and then said initial data stored in said data 
^stg/age circuits are modified by said data control circuits. 
^ The device according to Claim^, wherein said 
initial data are loaded from at least one input line. 

61. The device according to Claim 58, further comprising 
ya. monitor circuit for simultaneously monitoring said actual 

written states of said memo/y cells. 

62. The device accjzWling to Claim 58, wherein said data 
stored in said data stbrade^dircuits are modified partially 
and simultaneously by s^^data control circuit. 

63. The device acdo\ding to Claim 58, wherein said data 
control circuit includefe bit line voltage regulation circuits 
for selectively changi/ig voltages of said bit lines according 
to said data stored xk said data storage circuits. 



64. The device according to Claim 63, Wherein said 
|y^°ltages of bit lines are changed selective/y and 

y simultaneously by said bit line voltage regulation circuits. 

65. The device according to Claim 558, wherein said 
modifying of said data stored in said d/ta storage circuits 
and said applying said write voltages /According to said data 
stored in said data storage circuits/are repeated until all of 
accessed memory cells are sufficiently programmed. 

66. The device according to/ciaim 58, wherein said 
modifying of said data stored in/ said data storage circuits ' 
and said applying said write vc/ltages according to said data 
stored in said data stoB^e circuits are repeated during a 
limited number of cycles. / 

67. The deviofe according to Claim 58, wherein said data 
storage circuits ahd\sa^ data control circuit is arranged on 
said semiconductor T^iipsrrate. 

68. The device ^cording to Claim 67, wherein said data 
storage circuits are/arVanged adjacent to said memory cell 
array. / \ 

69. The devifce according to Claim 58, wherein each of 
said data storageT circuits is connected to a respective one of 
said bit lines./ 

70. The device according to Claim 58, further comprising 
a verify-term/nation detector for detecting whether or not all 
of accessed inemory cells are sufficiently programmed. 




71. The device according to Claim 70, wherein said 
'erify-termination detector \^^E?anged on said semiconductor 

substrate. ^ \^ 

72. The device a^^fSing to claim 58, wherein said write 
circuit is forjEifid^f af plurality of write circuits. 

73. A non-volatile semiconductor memory device 
comprising: 

a semiconductor substtate; 
a plurality of bit liAes; 
a plurality of word Mnes insulatively intersecting said 
bit lines; 

a memory cell array /comprising a plurality of memory 
cells, each including a transistor with a charge storage 
portion; 

a plurality of datA storage circuits for storing data to 
control write voltages^pplied to said memory cells, said data 
being initially set/€o/ imHzial data which are loaded from at 
least one input ^ne; i 

t write circuitNtfor ; simultaneously japplying said write 
oltages to said memo/:y\cells according to said data stored : 
said data storage ciWcuit^ and 

a data control fcircuit for partially modifying said 
initial data stored /in said data storage circuits based on 
said data stored in/ said data storage circuits and actual 
written states of skid memory cells, such that only memory 
cells which are nolj correctly written are correctly written. 



74. The device according to Claim^73, further comprising 
a monitor circuit for simultaneously iftonitoring said actual 
written states of said memory cells./ 

75. The device according to Olaim 73, wherein said data 
stored in said data storage circui/ts are modified partially 
and simultaneously by said data c/ontrol circuits. 

76. The device according to Claim 73, wherein said data 
control circuits include bit l/ne voltage regulation circuits 
for selectively changing voltAges of said bit lines according 
to said data stored in said data storage circuits. 

77. The device according to Claim 76, wherein said 
voltages of bit lines are Changed selectively and 
simultaneously by said bil£ line voltage regulation circuits. 

78. The deviofe accdrding to Claim 73, wherein said 
modifying of sai(i data sitored in said data storage circuits 
and said applying said/wtite voltages according to said data 
stored in said d^a sttbrage circuits are repeated until all of 

•accessed memory c^M^ are sufficiently programmed. 

79. The devicarNaccording to Claim 73, wherein said 
modifying of said dfetaXstored in said data storage circuits 
and said applying feaid Write voltages according to said data 
stored in said data storaWe circuits are repeated during a 
limited number ofl cycles. 

80. The device according to Claim 73, wherein said data 
storage circuits and said data control circuits are arranged 
on said semiconductor substrate. 



81. The device according to Claim 80.^-^erein said data 
storage circuits are arranged ad^acejatfto said memory cell 
array . \ 

82. The device accor^.arW'^ to Claim 73, wherein each of 
said data storage circjiits il connected to a respective one of 
said bit lines. 

83. The^vice according to Claim 73, further comprising 
a verify-^mination detector for detecting whether or not all 

_of accused memory cells are suf f iciently^rogrammed. 

/^^. The device according to Claim^, wherein said 
verify— termination detector is arranged on 

semiconductor 

substrate . 

85. A non-volatile semiconductor memory device 
comprising: / 

a semiconductor substrate; 
a plurality of bit Mnes; 

a plurality of word? lines insulatively intersecting said 
bit lines; / 

a memory cell array comprising a plurality of memory 
cells, each includirift ar^ransistor with a charge storage 
portion; / \ 

a plurality df pirogram circuits including a plurality of 
write circuits fdr simiiltaneously writing data into said 
memory cells and a plurality of verify circuits for 
simultaneously /Verifying actual written states of said memory 
cells; 



a plurality of data storage circuits^^f^storing write 
control data to control wr^jrcTvolta^^ripplied to said memory 
cells and for selectively Lns^ri^aid actual written states 

^ased on said write control data 
and for selectively k^ino said write control data during 
program operation/^^th saii program circuits and for storing 
sensed data a^aid write control data. 

86. jShe device according to Claim 85, wherein said data 
storedXn said data storage circuits are initially set to 
xn^^Sil data. ^ 

The device according to Claim ^ wherein said 
initial data are loaded from at least one input line. 

88. The device according to Claim 85, wherein said data 
storage circuits simultaneously sei^ said actual written 
states of said memory cells. 

89. The device according /o Claim 85, further comprising 
bit line voltage regulation a^cuits for selectively changing 
voltages of said bit lines^cording to said write control 
data stored in saidda^a forage circuits. 

90. The deviise acobrding^-to Claim 89, wherein said bit 
line voltage regulatVo^.,<<l^cuits simultaneously change 
voltages of said bifcAlines according to said write control 
data stored in saM dita storage circuits . 

91. The de/ice alpcording to Claim 85, wherein said 
writing, sensing, and Verifying are repeated until all of 
accessed memo:^y cells are sufficiently programmed. 



1 



The device according to Claim 85,y<;rherein said 
wri^ng, sensing, and verifying are rew4d during a limited 
clumber of cycles. /' X 

93. The device accor^ng tp/^laim 85, wherein said data 
storage circuits and said pi-o^f^ circuits are arranged on 
said semiconductor substra;K^i. 

94. The device ap<^ord|hg to Claim 85, wherein said data 
storage circuits ar^rranged adjacent to said memory cell 
array . / 

95. The^^evice according to Claim 85, wherein each of 
said data sjzbrage circuits is connected to a respective one of 
said bit /lines. 

W. The device according to Claim 85, wherein each of 
said/data control circuits including a verify-termination 



97. The device ao<<S ^ing to Claim 96, wherein each of 
said verif y-terminati|6n ^jjlte^ors is arranged on said 
semiconductor substraW^ 



REMARKS 

Favorable reconsideration of this application as 
presently amended and in light of the following discussion is 
respectfully requested. 

Newly submitted Claims 58-97 are presently active in this 
case. Claims 48-57 having been cancelled by way of the present 
amendment, and Claims 1-47 having previously been cancelled. 
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In the parent application. Claims 48-57 were rejected 

under 35 U.S.C. §103 as being unpatentable over the IBM 

Technical Disclosure Bulletin, "EPROM" Programning Device" 

(hereinafter called "IBM"), Kovama et a1 (jp 62-188,100) and 

Momodomi et a1 ('690), considered together. As understood by 

Applicants, the outstanding rejection in the parent 

application was based on the findings, summarized as follows: 

"The IBM Bull, teaches explicitly the 
steps of programming, reading, comparing, 
verifying, altering of data in response to 
the verify step, and retrying. The 
reference does not state whether these 
steps are performed bit-by-bit or not. 
Koyama teaches compare, verify, and 
alteration steps performed bit-by-bit. It 
would be obvious to perform the IBM steps 
bit-by-bit as taught by Koyama et al., so 
that the repeated process of a rewrite 
until proper readout becomes possible, as 
desired by Koyama et al. 

The IBM teaching is to verify and alter, 
continuing to completion, retry, or 
display or error. Clearly the intent is 
to stop testing once a bit meets the 
verification criterion, leaving a cell 
undisturbed if its threshold voltage is 
correct. Alternatively, it would be 
obvious to stop testing once a bit meets 
the verification criterion, because 
otherwise one would never finish 
programming the EPROM. 

Also, since Momodomi et al. teaches an 
EPROM that must be programmed, and 
presumably programmed correctly, there is 
no impossibility associated with combining 
the Momodomi teaching with the IBM 
teaching of a verification procedure. " 



Applicants respectfully traverse the findings as above- 
stated because in Applicants' view these findings are based oi 
a misunderstanding of Applicants' invention and on a 
misunderstanding about EPROM techniques. The applicants thus 
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have prepared the following comments in order to overcome the 
prior rejection: 

First, Applicants address the IBM reference. 

The program disclosed in the IBM reference is executed 
for each of the bytes (page 4145, line 16). In a verifying 
method executed for each of the bytes, the writing operation 
and the verifying operation are repeatedly executed until all 
of the data of 1 byte (usually, 8 bits) are written in the 
memory cells, without changing the data. Thus, according to 
the verifying method as described in IBM, when the data is not 
completely written in one of the memory cells, the writing 
operation of the same data is continuously repeated for all 
memory cells of 1 byte. In this time, the writing operation 
may be further and excessively executed for the cell in which 
the data have been sufficiently written (see attached EXHIBIT 
B(l)). However, even if the data is excessively written in 
the cell, no problem will occur. This is because, the writing 
threshold voltage of the cell of the EPROM is usually set in 
the region indicated as "write" in the attached EXHIBIT A 
(i.e., larger than Vcc, for example). The data stored in the 
cell of EPROM are simultaneously erased by ultraviolet rays. 
The erasing threshold voltage of the cell of the EPROM is thus 
stably set in the region indicated as "erase" in the EXHIBIT 
A. Therefore, in the conventional semiconductor device, any 
trouble or problem due to the verifying method executed for 
each of the bytes as disclosed in IBM will not occur. 
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In recent years, however, highly precise control of the 
threshold voltage is required not for each of the bytes but 
for each of cells (bits). Applicants' invention intends to 
provide a device for realizing this precise control. 
Applicants' invention intends to provide a non-volatile 
semiconductor memory device for preventing the above-mentioned 
excessive writing of the data in the memory cell and for 
verifying the writing condition cell-by-cell, and thus differs 
from the device disclosed in IBM using the verifying method 
executed for each of the bytes. 

The outstanding Office Action in the parent application 
states that the altering of data in response to the verifying 
step is taught in IBM. Nevertheless IBM makes no reference to 
the data altering. In IBM it is stated that IBM relates 
"particularly, to apparatus for altering a variety of 
electrically programmable read-only memories (EPROMs) " (page 
4145, lines 1-3), and that "an EPROM thus can be mounted on 
the personal computer without the need of cover removal" 
(lines 8-9). However, IBM does not teach the data 
altering in response to the verifying step as suggested by the 
Examiner. In the device of IBM an EPROM itself is altered. 

In the device of IBM, the programming results are read 
back to the personal computer and compared (lines 17-18) . 
However, concerning the processes following the comparing 
process, IBM. merely describes that the program continues to 
completion, retries or display of error information (lines 19- 
20) , and does not provide any specific teaching. 
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Still less, IBM does not disclose, unlike Applicants' 
invention, to partially modify data latched by a data storage 
circuit in accordance with the actual written states of said 
memory cells and the data stored in the data storage circuit. 

In Applicants' invention, the data written in the cell 
are verified for each of the cells so as to be updated. 
According to Applicants' invention, the writing threshold 
voltage can be maintained in a predetermined region (OV to 
Vcc, for example) as shown in the EXHIBIT B(2), and thus the 
excessive writing of the data in the memory cell as 
aforementioned will not occur. By virtue of this feature, the 
reliability of writing will increase without shortening the 
durability of the memory cells. 

The above-mentioned partially modifying of the written 
data is an important feature of Applicants' invention. The 
data control circuit executes the partial modifying of write 
data. The specific description about the partial modifying of 
the data stored in the data storage circuit by a data control 
circuit is not disclosed in IBM. 

The prior rejection has further stated concerning IBM, 
that "it would be obvious to stop testing once a bit meets the 
verification criterion, because otherwise one would never 
finish programming the EPROM". Applicants' disagree with this 
finding. In an EPROM shown in the enclosed data books 
"Bipolar/MOS Memories 1986" (particularly in Fig. 1) and "SEEQ 
DATA BOOK 1988/89" (particularly in page 3-5, flowchart) which 
have been published at substantially the same time as 
programming is repeatedly executed for memory cells of one 
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^yte non-selectively until it is determined that data is 
correctly written in all of the memory cells of one byte, or 
repeated predetermined times. In the program disclosed in 
IBM, wherein the verifying operation is 

executed for each of the bytes, the verifying operation is not 
executed for one cell (one bit). While, in Applicants' 
invention, the program verifying operation is selectively 
executed for each of the memorv cells . Therefore, the 
verifying operation of Applicants' invention differs from that 
of IBM, or the data books. 

Turning now to Kovama et al ^ this reference relates to a 
method for writing data in a memory cell, which is suitable 
for a preprocessing of a storage characteristic test. In 
order to maintain the threshold voltage of bits over a 
constant level, Kovama et al execute a verifying operation for 
each of cells. Kovama et al . however, do not teach the 
verifying operation for each of cells during the normal 
writing operation. 

The verifying operation for each of cells of Kovama et al 
will be briefly described below. 

Kovama et al show in Fig. 2 circuits 3^ to 3„ for 
comparing data written in EPROM With write data signal to 
D„. In these circuits, EX-OR circuit 51 determines whether or 
not signal lOla and readout data signal 11a coincide with each 
other, and if the signals do not coincide with each other, 
data is rewritten in the EPROM till the signals coincide with 
each other. When the signals coincide with each other, the 
output from OR circuit 101, i.e., the signal 101a, changes 
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from "O" to "1" and the signal 101a of "1" is written in the 
same bit. 

Differences between Kovama et al and Applicants' 
invention are as follows: 

(1) The memory cell in Kovama et al do not have a 
circuit for storing (or latching) data, still less, Kovama et 
al do not disclose a circuit for partially modifying the data; 

(2) Since the data cannot be stored, the CPU must 
continue to send data to the EPROM during programming or 
verifying. Therefore, the CPU cannot execute any other 
operations during programming or verifying; and 

(3) Since the data cannot be stored, the number of the 
memory cells which can be programmed or verified at the same 
time is the same as the number of bits corresponding to the 
width of the external bus (i.e., the number of bits 
corresponding to the number of buses shown in Fig. 2, 2^ to 
2n) • In other words, the number of the memory cells which can 
be programmed or verified at the same time is the same as the 
number of cells of 1 byte (n bits) defined by one address. 
The same may be said of the IBM device. 

Further, the circuit 71 of Kovama et al is a flip-flop 
circuit which latches not data but a control signal for 
determining whether or not the write data signal supplied to 
terminal 111 should pass through the OR circuit 101. The 
changes of the output value of the circuit 101 do not indicate 
that the circuit 101 updates data in accordance with the 
written state of the memory cell. The write data Dl is not 
changed and the circuit 101 merely controls the passing of the 
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data Dl. Also, if the CPU is to execute any other operations 
during programming or verifying, two circuits are needed to 
execute the verifying operation, i.e., a circuit for latching 
write data signal which is input to the terminal 111 (in 
Koyama et al, an external CPU is supposed to be corresponded) , 
for example, and a flip-flop circuit 71 (the operation of the 
two circuits are shown in Fig. 3 as "write data signal Dl" and 
"71 output"). In order to constitute the above-mentioned 
structure of Koyama et al on one chip, the occupied area of 
the whole circuits is inevitably increased. In addition, when 
a program of l byte defined by one address is finished and the 
program of the next address starts, the driver comparator 
circuit 31 of Koyama et al cannot correctly operate merely by 
being supplied a new address signal and write data signal. 
This is because, the OR gate 101 is prohibited from operating 
and the write data signal cannot pass the OR gate 101. In 
order to operate the driver comparator circuit 31 correctly, a 
clear signal supplied from control signal line 8 must be input 
in order to reset the flip-flop circuit 71, with the result 
that the operation is so complicated. 

In contrast, the data storage circuit of the present 
invention has the following advantages over Koyama et al ; 

(1) The single and simple circuit has the same function 
as the verification function of Kovama et al which is realized 
by the external circuit for latching the write data signal and 
the flip-flop circuit 71, and thus can decrease the occupied 
area on one chip. In addition, according to Applicants' 
invention, when a program defined by one address (in 
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Applicants' invention, of a plurality of bytes) is finished, 
the next program can easily start merely by being supplied a 
new address signal and write data signal. 

(2) The device of Applicants' invention includes the 
data storage circuit and data control circuit, and thus the 
CPU can execute another operation after sending the program 
data to the EEPROM, since the data control circuit 
automatically and partially modifies the write data. 

(3) The device of Applicants' invention comprises a 
plurality of data storage circuits. Therefore, the data of a 
plurality of addresses are repeatedly transferred from the CPU 
to the data storage circuit, and data of a plurality of bytes 
latched in the data storage circuit can be simultaneously 
programmed and verified. With this structure, high-speed 
processing can be attained. 

As described above, even if IBM and Kovama et al are 
combined in any manner, the data control circuit of the 
present invention which partially modifies the data stored in 
the data storage circuit on the basis of the stored data and 
the data actually written in memory cells cannot be inferred 
from the combination of the references. Similarly, even if 
Momodomi discloses an EEPROM, it is respectfully submitted 
that the finding that Applicants' invention can be obtained 
from the combination of Momodomi and IBM, is not correct, 
since, as aforementioned, IBM, does not disclose the specific 
verifying of memory cells. 

Accordingly, in light of the newly submitted claims, and 
in view of the above discussion, the newly submitted claims 
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are believed patentably distinguishing over the prior art 
applied in the parent application, and in condition for 
allowance. An early and favorable action to that effect i 
therefore respectfully requested. 
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Respectfully submitted. 
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EXHIBIT B 

PRELIMINARY AMENDMENT "F" OF Jl 
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IN THE UNITED STATES PATENT & TRADRMARK OFFICE 

RECEIVED/ 



IN RE APPLICATION OF: 
KAZUNORI OHUCHI ET AL. 
SERIAL NO: 08/376,665 
FILED: JANUARY 23, 1995 
FOR: 



JUH2 0 1995 

GROUP ART UNIT: 2503 

GPCUP250 

EXAMINER: CRANE 

ELECTRICALLY ERASABLE PROGRAMMABLE READ-ONLY MEMORY 
WITH THRESHOLD VALUE CONTROLLER FOR DATA PROGRAMMING 

SUPPLEMENTAL PRELIMINARY AMENDMENT 

HONORABLE COMMISSIONER OF PATENTS & TRADEMARKS 
WASHINGTON, D.C. 2 0231 



Prior to examination on the merits of the present Rule 62 
File Wrapper Continuation Application, and supplemental to the 
preliminary amendment filed April 3, 1995, please amend this 
application as follows: 



IN THE CLAIMS 
Please cancel without prejudice Cl'aim 72. 
Please amend Claims 58-59, 61-70, 73-83, 85-86, and 
96 as follows: 

— 58. (Amended/^ A non-volatile semiconductor memory 
device comprisin< 

a semicQiiductor substrate; 
a plm^ality of bit lines; 

Plurality of word lines insulatively intersecting ; 
bit ianes; 
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a memory cell array cdmprising a plurality of memory 
cells, each including a t/ansistor with a charge storage 
portion; / 

[a plurality of data storage circuits for storing data to 
directly control write/ voltages applied to said memory cells; 

a write circuit /for simultaneously applying said write 
voltages to said meWory cells according to said data stored in 
said data storage dircuits; and 

a plurality df data control circuits for partially 
modifying said da(ta stored in said data storage circuits based 
on said data st«5red in said data storage circuits and actual 
written states /of said memory cells, such that only memory 
cells which aife not correctly written are correctly written] 
a plurali tv of programming control circuits for storing 
data defining c ontrol write voltages to be applied to 
respective /of s aid memory cells, for simultaneously applving 
said contyol w rite voltages to said respective of said memory 
cells a cc/ording to the data stored by said plurality of 
programmTing control cir cuits, for determining actual written 
states fof said memory cells, and for selectively modifying 
said sfcored da ta based on a predetermined logical relationship 
betwefen the determined actual written states of said memory 
colli and the data stored by said plurality of programming 
conyrol circuits, such that only memory cells which are not 
suffeiciently written have been applied with control write 
voltages which achieve a predetermined written state in the 
refspective memory cell . 





59. (Amended) \j|he device according to Claim 58, wherein 
saiH data stored in s^id [data storage] programming control 
circuits are initially seK^ ^it«KL data, and then said 
initial data stored in said [^S^pstorage ] programming control 
circuits are modified [by said da^^ontrol circuits] in 
accordance with said predetermined Id^cal relationship. 

61. (M^ended) The device according to Claim 58, [further 
c(^mprising a iifmiitor for] wherein said plurality of 

oqramm ing control circuits simultaneously [monitoring] 
determine said actilfll written states of said memory cells. 

62. (Amended) TMe device according to Claim 58, wherein 
said data stored in saiS [data storage] plurality of 
programming control circu\ts a^re modified [partially and] 
simultaneously [by said dat\ dgj^r^ circuit] in accordance 
with sa id predetermined logicaj. relationship . 

63. (Amended) The device adEording to Claim 58, wherein 
said [data] programming control circuits include [s bit line 
voltage regulation circuits] means f)s»r selectively changing 
voltages of said bit lines according -Us said data stored in 
said [data storage] programming control \j.rcuits. ' 

64 . (Amended) The d^(H>^e according to Claim 63 , wherein 
said voltages of bit lAnefe are changed selectively and 
simultaneously by sai(i [bm/line voltage regulation circuits] 
means for sele ctively chanbing voltages to said bit lines . 

65. (Amended) The dej^^ce according to Claim 58, wherein 
[said] selective modifying of said data stored in said [data 
storage] programmiiy? control circuits and [said] applying said 
control write v_(2r{tages [according to said data stored in said 



[data storage circuits repeated] to said rftsoectivp. of 
said memory cells ar/ continued until [all of accessed] each 
memory cell[s are/is sufficiently [programmed] written . 

66. (Amend^) The device according to Claim 58, wherein 
[said] modif^ng of said data stored in said [data storage] 
proqrammin/ control circuits and [said] applying said control 
write yltages according to said data stored in said [data 
stora^] proqrammincT control circuits are repeated during a 
limixed number of cycles. 

67. (^{lended) The device according to Claim 58, wherein 
s/aid [data sto^^] proqrammi ncr control circuits [and said 

/data control circuit is] are arranged on said semiconductor 
substrate . 

68. (Amended) The dJ»J^jg£ajicording to Claim 67, wherein 
said [data storage] programitijuq control circuits are arranged 
adjacent to said memory cell arr 

69. (Amended) The device accor^ng to Claim 58, wherein 
each of said [data storage] proqramminbc contro 1 circuits is 
connected to a respective one of said bit\lines. 




70. (Amended) The dd^jfice-vi^ccording to c'iaim 58, further 
comprising a verify-ter^i^ation detector for detecting whether 
•y cells are sufficiently 
modified data in said 



or not all of [accesse< 
programmed in accordan( 

programming control circu its\based on a predetermined locfical 
relationship. 



73 . (Amended) iCAoi^volatile semiconductor memory device 



comprising: 

a semiconductbi 



blurality of bit lines; 

ality of word lines insulatively intersecting said 

bit lines ;\ 

a memoVy cell array comprising a plurality of memory 
cells, each including a transistor with a charge storage 
portion; and 

[a pluraliV of data storage circuits for storing data to 
control write voltages applied to said memory cells, said data 
being initially se^ to initial data which are loaded from at 
least one input line\ 

a write circu;iit tor siukltaneously applying said write 
voltages to said/ memorjt cells^ according to said data stored in 
said data stor/ge circurts; and 

a data otintrol circuit for partially modifying said 
initial data / stored ijv^aid data storage circuits based on 
said data st(^red in ^said da-Oa ^ifcrage circuits and actual 
written stated of said meipaifyX cells, such that only memory 
cells which are liWr" correctly *ritten are correctly written] 
a plurality of programmincf \control circuits for storincf 
data defining control write voltages to be applied to 
respective of said memory cells, sVid data being initially set 
to initial data which are loaded f ram at least one input line, 
for simultaneously applying said conttrol write voltages to 
said respective of said memory cells according to the data 
stored by said plurality of programmingXcontrol circuits, for 
determining actual written states of said memory cells, and 
for selectively modifying said stored data based on a 
predetermined logical relationship between the determined 



actual written states of/sai d memory cells and the actual d^t.^ 





S^'X^/ 74. (Amended )\ The device according to Claim 73, [further 
•^cfamprising a monito^ for] wherein said plurality of 

froqramminq control ALrcuita simultaneously [monitoring] 
determine said actual ^itten states of said memory cells. 

75. (Amended) The dtevice according to Claim 73, wherein 
said data stored in said Wta storage] procrrammincr control 
■circuits are modified [partVally and] simultaneously [by said 
data control circuits] in accord W/g"1dlh said oredetermi n^rt 
logical relationship . 

76. (Amended) The device acWi?ding to Claim 73, wherein 
said [data control] programmincr cdntf^ol circu-itR include [bit 
line voltage regulation circuits] mXans for selectively 
changing voltages of said bit lines afccording to said data 

_stored in said [data storage] prg^ammfria control circuits. 
Q^J^- (Amended) yhe device according to Claim wherein 
said voltages of^bit lines are changed [selectively and] 
simultaneously by said [bit line voltage regulation circuits] 
means for sele ctively changing voltages of said bit lines . 
l^ '^ I "^^^ deWce according to Claim 73, wherein 

[said] selective modifying Sif 




[storage] programming control 1 
control write voltages [accordi)i( 



ta stored in said [data 
ts and [said] applying said 
^to said data stored in said 



h^a storage circuits] to said re spective nf said Tnemorv cells 
i ^ntinued [are repeated] until [all of accessed] each 
memorY\<^ell[s are] is sufficiently [programmed] written . 

mended) The device according to Claim 73, wherein 
[said] selecigve modifying of said data stored in said [data 
storage] programing control circuits and [said] applying said 
control write volWges [according to said data stored in said 
data storage circuits are repeated during] to said respective 
of said memory cells ake rep e ated during a limited number of 
cycles . 

80. (Amended) The devi^a'b^ordlng to Claim 73, wherein 
said [data storage circuits andisaid data control] programming 
control circuits are arranged on^id semiconductor substrate. 

81. (Amended) The device according to Claim 80, wherein 
said [data storage] programming contro\ ci r-r.u i are arranged 
adjacent to said memory cell array. 

82. (Amended) The device according to^s:laim 73, wherein 
each of said [data storage] programming contr\l circuits : 
connected to a respective one of said bit lines\ 



(Amended) The device according to Claim further 
comprising a verify-termination detector for detecting whether 
or not all of accessed memory cells are sufficiently 
[programmed] written. 



85. (Amended) X^oi^-volatile semiconductor memory device 
comprising: / I 

a semiconductior smbfetrate; 
a plurality orH^iti lines; 



a\plurality of word lines insulatively intersecting said 
bit lin^; 

a meiJtory cell array comprising a plurality of memory 
cells, eachVincluding a transistor with a charge storage 
portion; 

a plurali-^. of proqram mincr control circuits [including a 
plurality of wriVe circuits for simultaneously writing data 
into said] for corttrollincr selection of memm-y cells^ [and] 
application of writ\ vol t ages to the selected memory cells and 
application of verif A Vjarlt S qjpNto the selected memory cell r 
for sensing [a plur^iW of -Wify circuits for simultaneously 
verifying] actual/writtdn states of said memory cells; 

a plurality of data [\storage] circuits for storing write 
control data of first and sVcn pd ]nq-i c levels which [to] 
control write /voltages to_beVpp^d to respective of said 
memory cells Selected by said^roarammincf control circuits, 



seleci 



for applying sa^ wriJi er-voltaqe^to respective of said memory 
psllS' [and] for selectively sending [said] actual written 
states [with said verify circuits, Vased on said write control 
data and for selectively keeping saiJi write control data 
during program operation with said prd^ram circuits and for 
storing sensed data as said write contrXl data] of only those 
of said respective memory cells corresponding to data circuits 
in whi ch write control data of said first Vredetermined logic 
level are stored, for modifying stored writdy control data from 
said first predetermined logic level to said aecond 
predetermined logic level in those data circuits corresponding 
to me mory cells in which successful writing of daVa has been 



sensed, for maintaininof said .gl- . ored writ.P. control d^ta at said 
first predetermined loaV c le vel in thP. data cirr.nits 
corresponding to t he t J ^x w c( ^] Is in whir^h . data hac, nn-t- h^or. 



I for maintaining said stored write 




control data at sa/id sadb^ d iz/redetermined loalc level in the 
data circuits stoMna sa y tfTpredetermined second loaic level . 

86. (Amended) The devifce according to Claim 85, wherein 
said data stored in said datV [storage] circuits are initially 
set to initial data. 

4p^- (Amended) The device according to Clain?^, wherei] 
said data [storage] circuits simultaneously sense said actual 
written sta tes of said memory cells. 

(Amended) The deNn.ce according to Claim 85, further 
lomprising [bit line voltagk r^»gTila,tion circuits] means for 
selectively changing voltages ^f~said bit lines according to 
said write control data stored ii^said data [storage] 
circuits. 

90. (Amended) The de3fit;e|\according to Claim 89, wherein 
said means for select iyelv\ changing voltages of said bit lines 
[voltage regulation cibrcuiisT^IjR^ltaneously change voltages 
of said bit lines accor^iingLeS said write control data stored 
in said data storage circuits. 
^is? (Amended) The device according to Claim*^, wherein 
said [writing] applying , sensing, and [verifying] modifying 
[are repeated] are continued until [all of. accessed] each of 
said memory cells [are] is sufficiently [programmed] written . 
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9^. (Amended) The device according to Claim p^, wherein 
said [writing] apjj lying, sensing, and [verifying] modifying 
are_repeated during a limited number of cycles. 



93. (Amended) The devic^^^ according to Claim 85, wherein 
raid data [storage] circuits a\ik<j;g|>id program ming control 
circuits are arr anged on said sdtoiconductor substrate. 

^<|>r. The device according to\ciaim^, wherein said data 
[storage] circuits are arranged adjacent to said memory cell 
array . 

(Amended) The device according to Claim wherein 
each of said data [storage] circuits is connected to a 
respective one of said bit lines. 

96. (Amended) The^ 
each of said data [cc/ntr( 
verifv-termination deo 



^ice according to Claim 85, wherein 

circuits [including] includes a 
ir . 



Pie 



add new claims 98-111 as follows: 



«^ — 98. The deVice according to claim 58, in which said 
plurality of prograWing control circuits selectively modify 
said stored data bas^(cl''on~Mpredetermined logical relationship 
between the detemjinec^ actual written states of said memory 
cells after appl:^atioi^^ of control write voltages thereto and 
the actual data ^tored blsi-saad'^lta-ality of programming 
control circuitsi prior aptelicajfefon of said control write 
voltage. 

99. The device accor<^ng to claim 73, in which said 
plurality of programming conttol circuits selectively modify 
said stored data based on a predetermined logical relationship 
_ between the determined actual written states of said memory 



cells after application ofi^conbr&l write voltages thereto and 
the actual data stored b/ sa^ plpf^lity of programming 
control circuits prior aLlic^d^n of said control write 
voltage. 



100. A system/ including a non-volatile semiconductor" 
memory device compifising: 

a semiconductor substrate; 
a plurality fof bit lines; 

a plurality^of word lines insulatively intersecting said 
bit lines; 

a memory c4ll array coiqprising a plurality of memory 
cells, each indluding a transistor with a charge storage 
portion; and 

a pluraliJty of programming control circuits for storing 
data defining /control write voltages to be applied to 
respective of I said memory cells, said data being initially set 
to initial dafca which are loaded from at least one input line, 
for simultaneously applying said control write voltages to 
said respective of said memory cells according to the data 
stored by said plurality of programming control circuits, for 
determining kctual written states of said memory cells, and 
for selectively modifying said stored data based on a 
predetermined logical relationship between the determined 
actual written states of said memory cells and the data stored 
by said plutality of programming control circuits, such that 
only memor^ cells which are not sufficiently written have been 
applied wij.h control write voltages which result in charge 



stora)^ in the charge storage portion of the respective memory 
cen.. 





101. TheNsystem according to Claim 100, wherein said 
lurality of pro^amming control circuits simultaneously 

determine said actiial written states of said memory cells. 

102. The systeih according to Claim 100, wherein said 
data stored in said Er>^gramming control circuits are modified 
simultaneously in accor^nce^with said predetermined logical 
relationship. 

103. The system accor^^g to Claim 100, wherein said 
programming control circuits ^^clude means for selectively 
changing voltages of said bit iVnes according to said data 
stored in said programming contiiol circuits. 

104.. The ^gtem according to Claim 103, wherein said 
voltages of bit lines are changed simultaneously by said 
mear^s f oy^electively changing voltages of said bi t lines. 

105. Tha. system according to Claim 100, wherein 
selective modif J^ng of said data stored in said programming 

ontrol circuits ^d applying said control write voltages to 
said respective of a^aid memory cells are continued until 
each memory cell is s\f f :^<?I&ntly written. 

106. The system a\ccoi>siiiig^to Claim 100, wherein 
selective modifying of sa5!^d\ data stored in said programming 
control circuits and applyi^Jg said control write voltages to 
said respective of said memorV cells are repeated during < 
limited number of cycles. 



lp7. Tlie system according to Claim 100, wherein said 
dng control circuits are arranged on said 
semiconductor subsWate. 

108. The systemSaccording to Claim 107, wherein i 
programming control circHits^re^ranged adjacent to said 
memory cell array. 

109. The system accordiri^o Claim 100, wherein each of 
said programming control circurb^is connected to ; 
respective one of said bit lines. 

'The system according to Cla]y0er, further 
comprising a verify-termination detector for detecting whether 
or not all of accessed memory cells are sufficiently written. 

^V}^. The system according to Claim y^, wherein said 
verify-termination detector is arranged on^^s£id semiconductor 
substrate . — 
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REMARKS 

Favorable reconsideration of this application as 
presently amended and in light of the following discussion is 
respectfully requested. 

Claims 58-71, and 73-111 are presently active in this 
case. Claim 72 having been cancelled, claims 58-59, 61-70, 73- 
83, 85-86, and 88-96 having been amended, and claims 98-111 
having been added by way of the present amendment. 

Applicants acknowledge with appreciation the courtesy of 
an interview granted to Applicants on May 22, 1995, at which 
\^ time the issues outstanding in the parent application were 
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discussed and at which time the operation of the 

sensing/ latching circuit that controls writing of memory cells 

was explained. No agreement was reaching, Applicants' 

attorney indicating that a Supplemental Preliminary Amendment 

revising the claims would be submitted in the present 

application. 

In the parent application, Claims 48-57 were rejected 

under 35 U.S.C. §103 as being unpatentable over the IBM 

Technical Disclosure Bulletin, "EPROM" Programming Device" 

(hereinafter called "IBM"), Kovama et al (JP 62-188,100) and 

Momodomi et al ('690), considered together. As understood by 

Applicants, the outstanding rejection in the parent 

application was based on the findings, summarized as follows: 

"The IBM Bull, teaches explicitly the 
steps of programming, reading, comparing, 
verifying, altering of data in response to 
the verify step, and retrying. The 
reference does not state whether these 
steps are performed bit-by-bit or not. 
Koyama teaches compare, verify, and 
alteration steps performed bit-by-bit. It 
would be obvious to perform the IBM steps 
bit-by-bit as taught by Koyama et al., so 
that the repeated process of a rewrite 
until proper readout becomes possible, as 
desired by Koyama et al. 

The IBM teaching is to verify and alter, 
continuing to completion, retry, or 
display or error. Clearly the intent is 
to stop testing once a bit meets the 
verification criterion, leaving a cell 
undisturbed if its threshold voltage is 
correct. Alternatively, it would be 
obvious to stop testing once a bit meets 
the verification criterion, because 
otherwise one would never finish 
programming the EPROM. 

Also, since Momodomi et al. teaches an 
EPROM that must be programmed, and 
presumably programmed correctly, there is 
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no impossibility associated with combining 
the Momodomi teaching with the IBM 
teaching of a verification procedure." 

Applicants respectfully traverse the findings as above- 
stated for the reasons noted in the Preliminary Amendment 
filed on April 3, 1995. Nevertheless, in view of the above 
claim amendments, and in light of the discussions during the 
May 22, 1995 discussions with the Examiner, the following 
clarification and explanation of Applicants' invention is 
further provided in order to assist the Examiner in the 
evaluation of patentability in the pending amended claims. 

The pending claims are drafted with a breadth to cover 
two embodiments of Applicants' invention as disclosed in 
Figure 6 and Figure 11. m Figure 6, dedicated storage 
circuits 16 latch control write data and in which dedicated 
sensing circuits 18 sense the actual written states of the 
memory cells and circulate the sensed actual written states 
via the circuits 22 back to the latch circuits 16 to alter the 
control write data stored in the latch circuits 16 in 
accordance with a predetermined logical relationship between 
the sensed actual written states of the plurality of the 
memory cells and the actual data in the latch circuits 16. In 
Figure 11, on the other hand, bit line controllers 162 and 164 
operate as latch/ sense circuits which alternately perform the 
latch function and the sensing function, respectively. For 
example, if it is assumed that the control write data are 
stored in the controller 162 of Figure 11, and are written 
from the controller 162 into the memory cells of the array 
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152, then the circuits of the controller 164 serve as sensing 
amplifiers which have stored previous control write data. In 
this embodiment, if a memory cell is successfully written, the 
successful writing is sensed by the controller operating as a 
sensing circuit, in the example given by the controller 164, 
with the controller 164 then modifying the write control data 
stored therein and then serving as the source of write control 
data next to be applied to the memory array. In the next 
iteration, control data stored in the controller 164 are 
applied to the memory cell array, the actual written states of 
the memory cells of the array are then sensed by the 
controller 162, such that for those memory cells having a 
written state changed from the preceding iteration, the change 
is sensed by the controller 162 which then has the write 
control data previously stored therein changed to reflect the 
successful programming with respect to the particular memory 
cell. 

Thus, while Figure 6 shows a circulating embodiment which 
control data is latched in the latch 16 and actual written 
state is sensed by the sensor 18 and the modified control data 
is circulated back to the latch 16 through the circuit 22, 
Figure 11 shows a "ping-pong" embodiment in which the function 
of "latching/ sensing" or "sensing/ latching" are alternated 
between the controllers 162 and 164. 

In either of the Figure 6 and Figure 11 embodiments, 
addressed memory cells are programmed simultaneously. Before 
an initial program operation, all of addressed cells are 
erased to be, for example, in the logic "0" state. Initial 



-17- 

data from input lines are then stored in the latch 16 of 
Figure 6 or the controller 162 of Figure 11. The programming 
operation is then implemented by applying write control 
voltages to respective memory cells based on the logic level 
of stored control data. Successful writing/programming is 
then verified and writing iterations continue until successful 
writing into the respective memory cells is completed. 

In implementing actual writing to respective memory 
cells, a word line write voltage (for example, about 20V) is 
applied to an addressed word line WL. For those data circuits 
storing, for example, a logic "l"-write control data, voltages - 
of corresponding bit lines are set to a first bit line write 
voltage, for example 0 V. The potential difference between 
the word line and the bit line is thus 20 V, and due to this 
large potential difference charge is stored in the floating 
gate of the respective memory cell. Where sufficient charge 
is stored, the corresponding memory cell changes from an 
erased state (logic "0"-state) to a logic "l"-state. For 
those other data circuits which store logic "0" write control 
data, corresponding bit lines are raised to a second bit line 
write voltage, for example 8 V. In this case, the state of 
the corresponding memory cells is not changed, because the 
potential difference between the word line and the bit line is 
not sufficient to cause further charge storage on the floating 
gate and thus not enough to change the state of the respective 
cell. Such memory cells remain. in the erased (logic "0") 
state. 
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After a write operation in which write voltages 
corresponding to the write control data stored in the data 
circuits has been applied to the memory cells, the actual 
written states of the memory cells is sensed. In those memory 
cells in which it is sensed that the written state has changed 
from a logic "0"-state to a logic "l"-state, the write control 
data corresponding to that cell are changed from a logic "1" 
to a logic "0", thereby to avoid further writing into those 
memory cells, i.e., to avoid further charging of charge onto 
the floating gate of those memory cells. For those memory 
cells having applied thereto a logic "1" write control voltage^ 
but for which the actual written state of such memory cells is 
sensed to be below a threshold voltage, i.e. it is sensed that 
such memory cells are insufficiently written, the write 
control data stored in the latch is maintained at the logic 
"1" level for further continued writing to such memory cells 
whereby further charge can be stored on the floating gate of 
such memory cells. For those memory cells having write 
control data initially set at a logic "0" state, those cells 
are never written into and remain in the erased state 
throughout the programming operation. Appendix A attached 
hereto summarizes the data modification rule and corresponding 
logical relationship according to the present invention by 
which writing of data to respective memory cells is controlled 
according to the present invention. It is Applicants' view 
that the writing of data according to the predetermined 
logical relationship taking into consideration both the actual 
written state of the memory cell and the write control data. 
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for which Applicants seek patent protection by way of the 
pending amended claims, is novel and nonobvious over the 
applied prior art. 

Returning now to considerations of the prior art, it is 
believed that a brief review of various types of memories may 
be helpful in the evaluation of the pending amended claims. 
Therefore, Applicants would like to explain differences 
between ROMs, EPROMs, and EEPROMs. 

ROM: 

A ROM is a memory whose data can be read but not erased 
or rewritten. The method of storing data in the ROM is 
roughly divided into two types. One type is to store data in 
the process of manufacturing the ROM, and its typical example 
is a Mask ROM. For example, this type can be compared to a 
method of printing blank paper to bind the paper for a book. 
The other type is to store data in the ROM by a user, and the 
stored data is neither erased nor rewritten. Its typical 
example is a One Time Programmable ROM. The latter type can 
be compared to a method of engraving design on a flat plate 
with chisels by an engraver. 

A ROM is directly connected to a processing unit of a 
computer system to store data proper to the computer system. 
For example, the ROM stores data as to what structure the 
computer system has, data as to how the system is operated 
after it is turned on, and the like. 

As computer systems were updated, the data in the ROM was 
required to be rewritten, and an EPROM (Electrically 
Programmable ROM) was invented accordingly. 
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EPROM: 

Since an EPROM is employed for the same purpose as that 
of the above-described ROM, the data in the EPROM is not 
usually rewritten. The need to rewrite data in the EPROM was 
arisen as computer systems were updated. The rewrite 
operations of the EPROM are performed several times to several 
tens of time, as follows: 

1) Erase 

The EPROM is detached from a computer, i.e., an EPROM 
socket and then irradiated with ultraviolet rays. The package 
of the EPROM is provided with a glass window, and the 
ultraviolet rays are emitted to internal silicon chips through 
the glass window, with the result that data is erased by the 
ultraviolet rays. 

2 ) Program 

The EPROM is mounted on a ROM writer by which new data is 
written. The data is written to each address byte by byte. 
Whenever data of one byte is written to an address, it is 
verified whether it is done correctly. If the data is written 
correctly, the next one-byte data is written to another 
address. If not, the same data is written again to the same 
address. The write and verifying operations are repeated 
until the data is written correctly. If data is written to 
all addresses, the rewrite operation of the EPROM is 
completed . 

The EPROM whose data has been rewritten, is mounted again 
on the updated computer, i.e., the EPROM socket, and used like 
a ROM. 
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EEPROM ; 

The foregoing EPROM has the following drawbacks. To 
rewrite data, the EPROM has to be removed from the EPROM 
socket, and both an ultraviolet ray irradiating device and a 
ROM writer are needed in addition to the EPROM. since the 
number of rewrite operations has recently been increased in 
accordance with the diversification of computer systems, the 
EPROM is inconvenient. Furthermore, the glass window of the 
package increases the cost of the EPROM. 

An EEPROM (Electrically Erasable Programmable ROM) was 
invented in order to eliminate the above drawbacks of the 
EPROM. In particular, a batch erasing type EEPROM (flash 
memory) , which can be manufactured at low cost, was invented 
as the very device by which the EPROM can be replaced. The 
flash memory has only to be on-board even when data is erased 
or rewritten, and needs neither an ultraviolet ray irradiating 
device nor a ROM writer. Moreover, no glass windows are 
necessary for the package of the EPROM. 

In recent years, the EPROM is disappearing according to 
the diversification of computer systems and inexpensiveness of 
flash memories. 

Regarding the IBM Bulletin applied in the parent 
application, as entitled "EPROM PROGRAMMING DEVICE", this 
reference relates to a device for writing data to an EPROM 
and, more specifically, to a personal computer. since the 
personal computer includes a ROM writer and an EPROM socket 
which is disposed on the back of the computer, data can be 
rewritten easily without removing an EPROM from the computer. 
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The personal computer requires an ultraviolet ray irradiating 
device to erase data; however, if the device is placed behind 
the computer, the EPROM needs not be removed therefrom. The 
IBM Bulletin is not direc t ed to a new method of writing data 
to an EPROM but to a new p ersonal computer that is disclosed 
in the Bulletin . 

The figure of the IBM Bulletin shows a circuit 
arrangement of an adapter and a card-like ROM writer which are 
added to the personal computer. Otherwise, the IBM Bulletin 
is deficient for the reasons noted in the Amendment filed 
April 3, 1995. It is respectfully submitted that the IBM 
Bulletin does not teach latching write control data into data 
cells corresponding to respective, memory cells and does not 
teach the predetermined logical operation as above described 
and as recited in Applicants' amended claims, by which 
programming of the memory cells is achieved while nevertheless 
avoiding overwriting of data in the memory cells. The 
difference is shown in Exhibit B attached to the Preliminary 
Amendment filed April 3, 1995. 

For the reasons as noted in the April 3, 1995 Preliminary 
Amendment, the deficiencies in the IBM Bulletin are not 
believed to be remedied by the other applied references stated 
in the outstanding rejection in the parent application, and 
therefore the pending amended claims are believed to be 
patentably distinguishing over the prior art of record. 

Also concurrently filed herewith is an Information 
Disclosure Statement making of record additional information, 
including commonly owned patents and; pending applications, and 
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prior art cited therein, for consideration by the Examiner in 
the present application. The Examiner is particularly 
requested to review the claims pending in commonly owned U.S. 
Patent Application Serial No. 08/277,514 filed July 19, 1994, 
as well as the claims in commonly owned U.S. Patent 5,361 227 
and 5,357,462. While Applicants have attempted to maintain a 
clear line of demarcation between the claims of the present 
application and the claims of Serial No. 08/277,514 and the 
'227 and '462 patents, the Examiner is respectfully requested 
to confirm that a clear line of demarkation in the claims has 
been made. 

Accordingly, in light of the newly submitted claims, and 
in view of the above discussion, the newly submitted claims 
are believed patentably distinguishing over the prior art 
applied in the parent application, and in condition for 
allowance. An early and favorable action to that effect is 
therefore respectfully requested. 
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DATA MODIFICATION RULE 



In the case that "l"-wrlte control data is initially set into 
the data circuit, the states of corresponding, cell moves toward 
"l"-state from "0" -state. During the state of concerned cell 
stays in "0"-state, the next write control data for the next 
write operation must be "l"-write control data again. 



In the case that "l"-write control data is initially set into 
the data circuit, the states of corresponding cell moves toward 
"l"-state from "0"-state. When concerned cell reaches the "1"- 
state, the write control data must be modified to "0"-write con- 
trol data from "l"-wrlte control data In order to inhibit over- 
. Therefore, the next write control data for the next 
E control data is "0"-write control data. 



In the case that "0"-write 



So, the correisponding cell remains in "0"-state. In this case, 
"0"-data must be memorized into the cell. Therefore, initial "0"- 
wrlte control data is kept until the program operation is com- 
pleted. 

Jn the case that "0"-write control data modified from initial 
-l"-wrlte control data is set into the data circuit, the state of 
concerned cell already stay in "l"-state. "0"-write control data 
in this case is set to inhibit the over-programming of cell which 
already stay in "l"-state. Therefore. "0"-write control data 
■odlfied from initial '1" -write control data is kept until the 
program operation is completed. 



CELL 1 ' CELL2 CELL3 CELL4 
INITIAL CONTROL DATA 0 0 1 1 

INITIAL STATE OF CEU. 0 0 ' 0 

ter ist WRITE OPERATION 

CONTROL DATA 

STATE OF CELL 
MODIFIED CONTROL DATA 

ter 2nd WRITE OPERATION 
CONTROL DATA 
STATE OF CELL 
MODIFIED CONTROL DATA 



PROGRAMMING IS COMPLETED!! and 
"0"-data is memorized CELL 1 and 2 
"l"-data is memorized CELL 3 and 4 



